The predictability of security returns has received considerable attention in the finance literature. Notwithstanding, the predictability of bond returns, in particular outside the US, has been far less explored. In this paper we analyse the ability of several predetermined information variables in predicting bond returns in the European market.
Introduction
The predictability of the return on financial assets is a question that has been largely debated amongst academics and practitioners. This predictability may be interpreted as evidence of rational variation of expected returns or as market inefficiency or even as a combination of the two. Assuming rationality, predictability should reflect the time-varying expected risk premium. Why does the expected risk premium change? Intuitive reasons tell us that it changes with economic conditions. The economic explanation is that the level of risk aversion changes along with the economic cycle, being higher in situations of recession (thus higher the expected risk premium) and lower in situations of expansion (thus lower the expected risk premium). Evidence that time variation in expected returns is related to business conditions and is common to stocks and bonds suggests that predictability "is real and rational" (Fama, 1991 (Fama, , p. 1577 1 and consistent with intertemporal asset pricing models.
In fact, several studies found that variables like dividend yield, default premium, term premium and short-term interest rates have forecasting ability and are indeed related to the current and future health of the economy (e.g.: Estrella and Mishkin (1998) , Chen (1991) and Harvey (1989) ).
Contrasting with the stock market, which has been extensively studied, the bond market, in particular outside the US, is far less explored and bond return predictability is a topic clearly in need of more research.
1 For the defensors of irrational behaviour these are not convincing arguments. The fact that time variation is common to stocks and bonds may just mean that non rational anomalies are correlated across assets and markets both at the domestic and international level. Also, its relation to business conditions may just be a signal that common anomalies in different markets are related to business conditions. Thus, the objective of this paper is to investigate, in relation to the European bond market, the predictive ability of a set of predetermined information variables. We test if variables that are commonly used in the context of other markets, such as the inverse relative wealth, a term spread, a real bond yield and a January dummy, are also useful predictors of European bond returns. Given the particular sample period of analysis, characterised by EMU convergence, we contribute by also including the yield spread in relation to German bonds. Furthermore, our research is innovative by considering different bond maturities: 1-3, 3-5 and 5 or more years to maturity. With a new data set, we think that the problem of data mining is somewhat overcome. Furthermore, we restrict the information variables to variables we can justify based on economic reasoning instead of using a more exhaustive statistical search (for the latter see for example Pesaran and Timmermann (1995) ).
No doubt, evidence obtained on the predictability of bond returns in the European market might have implications not only on our understanding of market efficiency but also in relation to other related issues in Finance, such as asset pricing and bond portfolio performance evaluation (e.g. : Silva, Cortez and Armada (2003) ).
This paper is organised as follows. In the next section we review the literature on the predictability of security returns. In section three, we describe and present the motivations for the selected information variables. In section four we present the data.
In section five we analyse the ability of those variables in predicting bond returns in the European market. This analysis is complemented, in section six, by examining the implications of strategies that exploit their predictive ability. Finally, in the last section, we present the main conclusions of this research.
Predictability of Security Returns
The few studies on bond market predictability include Keim and Stambaugh (1986) , Fama and French (1989) and Chang and Huang (1990) , all on the US market.
The first two studies found the presence of common predictability in both US stock and bond markets. This implies that variables found to be useful in predicting stock returns should also be useful in predicting bond returns. In particular, Keim and Stambaugh (1986) conclude that, for many stocks and bonds, the expected risk premiums seem to change throughout time in a way that is, at least, partially explained by variables that reflect asset price levels. The variables used were: the spread between yields on medium and long-term high risk bonds (BAA) and the risk-free rate, minus the logarithm of the ratio between the real value of the stock market index and its historical average over the preceding 45 years (a detrended stock price level) and minus the stock's average price in the quintile of the companies quoted in NYSE with lower value (a small firm risk premium). They also found evidence of a January effect in the regression coefficients of these variables. Chang and Huang (1990) also documented evidence of predictability in the US corporate bond market. Following Keim and Stambaugh (1986) , they investigated the predictability of corporate bonds using the spread between yields on BAA-rated bonds and the risk-free rate plus a dummy variable for the month of January, as well as four additional variables, as in Campbell (1987) . These additional variables, related to the shape of the term structure of interest rates, are the one-month bill yield, the spread between the two-month and one-month yield, the spread between the six-month and one-month yield and one lag of the excess return on the two-month over one-month bills. The results indicated that corporate bond returns are predictable using all these variables. The forecasting power is higher than that reported by Campbell (using only variables related to the term structure). Among all the variables, the lagged excess return on two-month over one-month bills and the yield spread on BAA-rated bonds were the most important. Furthermore, the January dummy variable appeared as highly significant for low-grade bonds. Fama and French (1989) investigated the ability of the dividend yield, a default spread and a term spread as forecasting variables. Their results show that expected returns on corporate bonds and stocks move together. The dividend yield, commonly used to forecast stock returns, also exhibited some power in predicting bond returns and the default spread and term spread variables, commonly used to forecast bond returns, also predicted stock returns. The dividend yield and the default spread seem to vary with long-term business conditions (persistently weak or persistently strong), while the term spread seems to vary with short-term business cycles (business-cycle peaks or business-cycle troughs). The same conclusion was found by Chen (1991) . All three variables predicted that expected returns are lower when market conditions are good and higher when conditions are bad. According to Fama and French (1989) , this opposite variation can be explained either by two possible reasons: "when business conditions are poor, income is low and expected returns on bonds and stocks must be high to induce substitution from consumption to investment. When times are good and income is high, the market clears at lower levels of expected returns. It is also possible, however, that variation in expected returns with business conditions is due to variation in the risks of bonds and stocks" (Fama and French, 1989, p. 48) .
Bond return predictability outside the US is clearly less explored. Ilmanen (1995) is one of the few exceptions. He studied the predictable variation in international Government bond returns 2 using four variables: the inverse relative wealth (the ratio of 2 Six countries were analysed: US, Canada, Japan, Germany, UK and France. These markets represented, at that time, more than 80 percent of the world bond markets. past wealth to current wealth, where wealth is measured by a stock index), a bond beta (measured relatively to a stock index), a real bond yield and a term spread 3 . The first two variables are proposed as proxies for time-varying risk aversion and time-varying risk and the others as alternative proxies for the overall expected bond risk premium.
Ilmanen considers both local or country specific variables and Global or GNP-weighted averages of the local variables 4 . His main conclusions were that the reward for bearing interest rate risk (the bond risk premium) is small, on average, but it varies significantly over time, and that world variables are better predictors of bond excess returns. The world inverse relative yield, the world term spread and the world real yield are positively related to future bond excess returns in all countries. The inverse relative wealth appears to be an important source of time variation in expected returns.
Furthermore, the forecasting ability of these variables is statistical and economically significant in most of the countries, both in-sample and out-of-sample, and dynamic trading strategies that exploit this predictability earn annual mean excess returns between 3 to 8 percent.
Other studies on the predictability of bond returns outside the US include Yamada (1999), on the Japanese Government bond market, and Deaves (1997) , on the Canadian Government bond market. The first author uses the four variables suggested by Ilmanen (1997) -a term spread, a real bond yield, the inverse relative wealth and a momentum variable. Together, these four variables capture 15 percent of the monthly variation in bond excess returns for the period 1985 to 1998 5 . The second author also uses the 3 In another paper Ilmanen (1996) studies the predictability of Government bond returns using the same variables except the bond beta and for only four of those countries: US, Japan, Germany and UK. Considering only the US market, Ilmanen (1997) besides these three variables -a term spread, a real bond yield and the inverse relative wealth -included one more variable, a momentum variable, that tries to capture large trending moves in the bond market. 4 Assuming that markets are integrated, the market price of risk is better described by worldwide economic conditions rather than by local economic conditions. 5 For the US market, these four variables, for the period 1965-1995, captured 10 percent of the monthly variation in bond excess returns.
inverse relative wealth as defined in Ilmanen (1995 Ilmanen ( , 1996 Ilmanen ( , 1997 ) plus a term spread, a current short-term rate (proxied by the three-month bill rate), and three alternative forms of volatility (past twenty-quarter moving windows of the standard deviation of the three-month bill rate, M1 growth and real GDP growth). The term spread and the inverse relative wealth arise as the most important variables in predicting excess returns on the Canadian Government bond market.
More recently, Miffre and Clare (2000) and Barr and Priestley (2001) , focusing on Conditional Asset Pricing, assume a set of local and world instruments as predictors of bond returns in an international context, however without previous analysis of their forecasting ability.
As some researchers claim to have found empirical evidence that stock and bond returns are predictable, others raise questions about the power of the results. In most cases, empirical studies on predictability of returns are affected by important problems.
First of all, there is the problem of data mining. The information variables are usually selected based on previous studies and tested frequently by using the same type of data and the same time period. Hence what we find may not be true predictability but something that "could simply be an artifact of the sample" (Ferson, Sarkissian and Simin, 2000) . Several other studies have addressed this problem (e.g.: Lo and MacKinlay (1990) ).
Other problems are mainly statistical problems resulting from the methodology that usually is used: regression analysis. One is the "spurious regression" problem investigated by Ferson, Sarkissian and Simin (2000) . Many of the variables used behave as persistent, or highly autocorrelated and, as shown in their study, spurious regression relations may be found between the levels of trending time series that are indeed independent.
The small sample bias due to dependent stochastic regressors is another problem (e.g.: Nelson and Kim (1993) and Stambaugh (1999) ). The standard assumption that the error term is uncorrelated with the regressors may not hold. What happens is that the shocks to the predetermined variables used as regressors are correlated with shocks to returns (the dependent variable) and, as the predetermined variables are persistent (autocorrelated), the past error terms are correlated with the regressors.
European Bond Returns: potential explanatory variables
In this paper, we test variables that previous studies have shown to be useful in predicting bond returns and which we can justify based on economic reasons. We will next present the arguments behind the choice for each one of the variables.
Inverse Relative Wealth
This variable, suggested by Ilmanen (1995) as a proxy for time-varying risk aversion, can be as important as time-varying risk in explaining the time variation of the risk premium. The argument is that relative risk aversion (RRA) is negatively related to relative wealth and that such variation can explain the observed countercycle pattern in expected returns, as found in Fama and French (1989) and Chen (1991) . Investors are more risk averse when their wealth is low relative to their past wealth. The higher risk aversion implies that they demand larger compensation for holding risky assets like stocks and long-term bonds.
This variable is motivated by the utility function:
where W is wealth, ω is subsistence wealth and γ is a positive constant. Assuming a positive subsistence wealth, this function implies a RRA level that is decreasing in wealth:
In the above utility function the subsistence level is fixed and the RRA varies inversely with absolute wealth. However, it is more plausible to have the subsistence level varying over time and RRA varying inversely with relative wealth. To capture the variation in RRA and following Ilmanen (1995) , we use the ratio of exponentially weighted average of past real wealth to current real wealth as an instrument to predict bond risk premium. A significant positive relation should exist between this variable and expected bond excess returns. This variable is similar to the detrended stock market level variable used by Keim and Stambaugh (1986) .
Term Spread and Real Bond Yield
These two variables are used as proxies for the overall expected bond risk premium, as also suggested in Ilmanen (1995) . As mentioned in the previous section, other studies use the term spread (a measure of the slope of the term structure) as a predictor for the expected bond excess returns.
As showed in Campbell and Ammer (1993) , the continuously compounded yield of a n-period nominal discount bond results from a sum of three terms: the n-period average of expected inflation rates, the n-period average of expected real rates of a oneperiod nominal bond and the n-period average of expected bond risk premium.
Therefore, the bond yield contains information about expected bond risk premium but also about expected inflation and expected short-term real rates, so it is a noisy proxy for expectations of all these events. If we subtract the expected short rates from the bond yield, we should obtain a better proxy for the expected bond risk premium. This is what motivates the use of the term spread and the real bond yield.
The term spread is the difference between the yield of a n-period bond and the yield of a one-period bond (a short-term nominal rate) and the real bond yield is the difference between the yield of a n-period bond and the expected inflation rate over the remaining life of the bond. Neither of these two variables are a perfect proxy for the expected bond risk premium, since both contain information about it and about expected nominal or real rates. As it is not clear which of the variables is a less noisy proxy, we will use both in our empirical analysis.
Yield spread in relation to German bonds During the 90s Germany was the European country with the lowest levels of inflation and interest rates, and this has made the German market a reference market.
Furthermore, with the process of the integration into the monetary union, the yield spread on benchmark German bonds was used as a benchmark for the other European countries. As our sample period is a particular period of convergence towards the European Monetary Union (EMU), the argument in favour of the inclusion of this variable is straightforward.
A dummy variable for the month of January
The January or turn-of-the-year effect is defined in the finance literature as a positive risk-adjusted premium for holding a security in the month of January. It is frequently viewed as an anomaly in the financial markets and it has been ascertained not only in stock returns but also in long-term Government and corporate bonds returns (Smith (2002) , Maxwell (1998) , Chang and Huang (1990) , among others) 6 .
On the other hand, Keim and Stambaugh (1986) conclude that seasonality must be a consideration of any study dealing with changing expectations. The information variables they use to predict bond and stock returns show a January seasonality, which might suggest an increased risk around the turn of the year. A similar conclusion was found in Fama and French (1993) . These authors found that the January seasonality in the returns on stocks and corporate bonds seem to be largely explained by the corresponding seasonality in the risk factors. In order to explore this possibility we also consider a dummy variable for the month of January.
The Data
We analyse monthly continuously compounded excess returns for the period of To measure bond market returns we use the SalomonSmithBarney World Government Bond Index for each country 8 , in local currency. While stock return predictability is usually analised in terms of US dollars, in the case of bond returns it is more appropriate to use local-currency returns since the volatility of exchange rates is substantially higher than that of interest rates. The use of dollar-adjusted (or other currency) bond returns might induce more evidence on the predictability of exchange rates than of bond returns. The SalomonSmithBarney World Government Bond Index includes Sovereign debt denominated in the domestic currency with a required minimum size outstanding that varies by market 9 . We analyse three different maturity subsectors (1-3 years to maturity, 3-5 years to maturity and 5 or more years to maturity) and also the broad index for all maturities. As far as we are aware of, this is the first study to consider the predictive ability for different maturities. For the risk-free rate we use the 3-month Interbank offered rate (IBOR). All these data are obtained from
Datastream.
As predetermined information variables we consider the term spread, a real bond yield and the inverse relative wealth, as in Ilmanen (1995) , plus the yield spread in relation to German bonds (DM yield spread) and a dummy variable for the month of January, as described in the previous section.
The inverse relative wealth (IRW) is used as a proxy for time-varying risk aversion and, similarly to Ilmanen (1995) , we define this variable as the "exponentially weighted average of past real wealth to current real wealth". We use a 36-month window and a smoothing coefficient of 0.9 as in Ilmanen (1995) . However, we have considered other possibilities (a 60-month and a 83-month window and a smoothing coefficient of 0.8) and the results were quite similar.
As we mentioned previously, the term spread is the difference between the yield of a long-term bond and the yield of a short-term bond (a short-term nominal rate) and the real bond yield is the difference between the long-term bond yield and the expected inflation rate over the remaining life of the bond. As proxy for the long-term bond yield we consider the yield on a 10-year Government bond (or approximately), information that we obtained from the Central Banks 11 . It might have been preferable to also use a Government bond rate as the short-term rate. However, for the majority of the countries we do not have a liquid Treasury bill market. For the countries for which we could not level (45 years), as used by Keim and Stambaugh (1986) . Additional tests were conducted using this variable instead of the IRW and the results were similar. 11 For Portugal we use the yield on Treasury bonds with remaining maturity between 108 and 126 months; as to Spain the yield on a 10-year Government bond; for Italy the yield on the 10-year BTP (Buoni Poliennali del Tesoro); for France the "taux de l`emprunt phare a 10 ans"; for Germany the yield on listed Federal securities with a residual maturity of 9-10 years (only bonds eligible as underlying instruments for futures contracts are included); finally, as to the UK the yield on a 10-year bond.
obtain that rate we use the 3-month Interbank offered rate 12 . The inflation rate is the year-on-year inflation rate. Once again we have taken into account a delay on the publication of CPI
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. Both variables are expressed in annual rates.
Considering that our sample period is a particular period characterised by the convergence towards the Euro, the DM yield spread is also included. This variable is measured by the difference between the yield on the domestic 10-year Government bond (or approximately) and the yield on the equivalent German bond. In order to explore the possibility of an increased risk around the turn of the year we also consider a dummy variable for the month of January. The variable takes a value of 1 if the next month is the month of January and 0 otherwise.
In Panel A of Table 1 , we present, for each country, the summary statistics for bond market excess returns for the period February 1994 to December 2000. The average monthly excess returns are low and vary between 0.018 (the SBWGBI 1-3 for the UK market) and 0.368 percent (the SBWGBI all maturities for the Portuguese Market).
Only for Portugal and for the German 1-3 maturity subsector, we reject the null hypothesis of a mean equal to zero at the 5% level. We can observe that, for all countries, market excess returns increase with maturity.
[Insert Table 1 about here]
Italy is the country with the highest standard deviation and, in general, also with the higher excess returns. The UK presents the smallest excess returns, although not the smallest standard deviation. The maturity subsector of 5 or more years presents the higher variability and also the higher mean excess returns. The Jarque-Bera normality test indicates that, with few exceptions, bond market excess returns are normally distributed.
In Panel B and C of Table 1 we have the cross-countries correlations and for each country the correlations between the maturity subsectors. We can observe relatively high cross-countries correlations, ranging between 0.29 and 0.94. As expected, the correlations are lowest between each of the Latin countries and the UK.
The correlations seem to increase with the maturity. For all countries, the correlations between the several maturity subsectors are very high, ranging between 0.73 and 1. This may indicate that bond returns for different maturities might be predicted by the same information variables.. Table 2 reports the summary statistics for the information variables. All the variables have high first-order autocorrelation. We test the stationarity of these variables using the Augmented Dickey-Fuller test 14 and conclude that in most of the cases we cannot reject the null hypothesis of a unit root.
[Insert Table 2 about here]
In order to reduce the problem of spurious regression, a problem that may be found when persistent regressors are used, we follow the suggestion of Ferson, Sarkissian and Simin (2000) and use the variables subtracted by the 12-month moving average. This simple form of stochastic detrending does not require any parameter 14 It is important to check whether the series are stationary or not before using them in a regression as standard inference procedures do not apply to regressions that contain integrated regressors. The formal method to test that is the Unit Root Test. We follow the Augmented Dickey-Fuller test. The null hypothesis is that the series is I(1) and the alternative hypothesis is that the series is stationary or I(0). We reject the null hypothesis of the series being I(1) in favour of the alternative hypothesis of a I(0) series if the test statistic is a larger negative value than the critical value.
estimation, so it is an appealing alternative to using time series models or time trends to deal with near nonstationarity 15 .
Another issue that can be raised is related with the scale of these variables. The proper scale is not specified by theory but it can affect the results. Usually, the solution is to use mean zero variables (see Bernhardt and Jung (1979) ), a procedure that we also follow.
We analyse the correlation between the variables (excluding the dummy) both for the level variables and the stochastically detrended and mean zero variables. In the first case we find relatively high correlations, namely between the term spread and real bond yield and between real bond yield and DM spread. When we consider the stochastically detrended and mean zero variables we find lower correlations. The exception is the correlation between term spread and real bond yield with relatively high values (the lowest is for France with 0.47 and for all others it is superior to 0.64) 16 .
Empirical Results
The standard approach to assess predictability is through linear regression analysis. Excess returns over a given time period are regressed on a set of variables that are known by investors at the beginning of the period. We run simple and multiple regressions of the monthly continuously compounded bond excess returns on the information variables, lagged 1 month, for each country. [Insert Table 3 about here]
We also evaluate the predictive ability through out-of-sample analysis 17 . This was carried out as described next. The period of February 1994 to December 1997 (a total of 47 monthly observations) was used to estimate the coefficients for the information variables. These estimates are then used to forecast bond market excess returns for January 1998. We then run a new regression using all the observations till January 1998. The new coefficients estimates are used to forecast bond market excess returns for February 1998 and so forth till December 2000. Finally, the realised excess returns over the period January 1998 to December 2000 are regressed on the forecasted excess returns (a total of 36 observations). The R 2 (adj.) of this out-of-sample regression is also reported in Table 3 .
In relation to the simple regressions, the variable term spread appears as highly significant both in sample and out-of-sample. Considering all the indices, it explains between 0.4 and 14.6 percent in-sample and between 1.1 and 13.8 percent out-ofsample. For the other variables we find little evidence of predictive ability.
In the multiple regressions the term spread is also the most significant variable. In the case of the first multiple regression (which includes all the variables) that power is not so high due, probably, to the high correlation between the term spread and the real bond yield. When we consider the regression without the real bond yield, the R 2 (adj.) decreases slightly, from between 0.6 and 24.2 percent to between 0.9 and 17.2 percent.
However, the explanatory power out-of-sample is higher, ranging from 0.5 and 26.9
percent (comparatively to the -2.8 and 17.2 percent of the regression including all the variables). Excluding both the real bond yield and the DM spread variables leads to similar results: the R 2 (adj.) varies between 2.0 and 16.1 percent in-sample and between 2.6 and 22.5 percent out-of-sample.
Contrary to what is usually found for the US market, the coefficient of the term spread is negative
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. This result can be explained by the fact that this variable also captures information on the expected inflation rate. Expectations about inflation rate are positively correlated with general economic activity and therefore negatively correlated with expected returns. In fact, during the period of analysis we have a positive mean for the term spread, which might signal expectations of higher inflation.
Although not being as significant as found by Ilmanen (1995) , the IRW is significant for the UK market (for all the indices) and also for other markets for the subsectors of 1-3 and 3-5 years to maturity. Its coefficient is positive, as should be expected. We also find that the dummy for the month of January is somewhat significant for all the markets except for the UK market. It seems that expected bond market returns are higher in January. Surprisingly, the DM yield spread does not seem to have any predictive ability for the countries expected to participate in the EMU. A puzzling result, is that, however this variable appears significant for the UK market! In general, the evidence of predictability is slightly higher for the shorter maturity indices (1-3 and 3-5 years to maturity) both in-sample and out-of-sample. Comparing the results of the three multiple regressions, the predictability out-of-sample is always higher for the one that includes the term spread, IRW and the January dummy. We test for the joint significance of the variables. At the 5% level we reject the null hypothesis that the variables are jointly equal to zero, for all markets except the Portuguese market.
Investment Implications of Bond Return Predictability
In the previous section we found evidence that some information variables are useful as predictors of bond market excess returns. These findings should be relevant for investors. The important question is to know if investment strategies that exploit this return predictability produce economically significant profits.
In order to answer this question, similarly to Ilmanen (1995 Ilmanen ( , 1996 Ilmanen ( , 1997 we implement and analyse the historical performance of such dynamic investment strategies and compare their historical returns to the returns of passive strategies that have a constant portfolio composition regardless of the economic conditions. The objective is to show that variables like term spread, IRW and others could have been used to enhance returns.
As passive strategy we consider the strategy that involves always holding the market (stay in bonds). Another alternative strategy could involve staying in cash and hence obtaining a zero excess return (because this strategy is equivalent to rolling over the one-month risk-free rate).
Instead, the dynamic strategy involves holding one unit of the bond (market) if its predicted premium is positive and none of the bond if its predicted premium is negative.
This position is rebalanced monthly. As it is based on the sign of the predicted excess bond return and not in its magnitude, this strategy involves a low frequency of trading and no short-selling is allowed
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. We consider both in-sample and out-of-sample estimates of bond predicted excess returns (or risk premiums).
In-sample estimation assumes that investors know in advance the statistical relation between the predetermined information variables and subsequent bond excess returns. The estimates are the fitted values from the regressions of bond market excess returns on term spread, IRW and the January dummy for the whole sample period. This approach might exaggerate the potential profitability of the dynamic strategy.
A more reasonable approach is to forecast the next month's bond excess return using only available historical data and to update the forecast each month using new data 20 . We define our initial sample as the period February 1994 to December 1997.
Thus, the estimates are one-step ahead forecasts based on rolling regressions that begin in January 1998 and use all the available historical information since February 1994.
In Figure 1 we compare the annualised mean excess returns for the passive trading strategy with that of the dynamic strategy considering the in-sample estimation for the period February 1994 to December 2000
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. Only with the exception of the Portuguese market (the all maturities index), with a very weak underperformance of about 0.035 percent, the excess return of the dynamic strategy is superior to that of the static strategy. The outperformance varies between 0.18 (for the German 1-3 maturity subsector) and 3.57 percent (for the Spanish 5+ maturity subsector). The longer maturity subsector has the higher outperformance.
[Insert Figure 1 about here] 19 Another alternative would be a scaled strategy in which the size of the position in the bond market depends on the magnitude of the predicted excess return. This is a more transaction-intensive strategy and it assumes that Government bonds may be shorted with the full use of proceeds and consequently, the results would be less reliable (see Ilmanen (1995) ). 20 Similarly to what we have done to calculate the out-of-sample R 2 (adj.) presented in Table 3 . 21 As the passive strategy involves always holding the market the reported mean are equal to annualise the monthly values of Table 1. To evaluate if this outperformance is consistent over the sample period we also examined the cumulative performance of both strategies 22 . The relative performance of the dynamic strategy over the cash market increases gradually through most of the sample period. Most of the outperformance of the dynamic strategy relative to bonds happened during the year of 1994 as it avoided bonds during a bear market.
The inferences for the risk-adjusted performance are even more favourable to the dynamic strategy, as shown in Table 4 . The risk is measured by volatility, shortfall frequency and frequency of "being wrong". The volatility (measured by the standard deviation of returns) of the dynamic strategy is, as should be (since it has, at most, the same level of volatility as bonds, and the rest of the time it is invested in cash) lower than that of the spassive strategy. Contrary to what we found for the passive strategy, 23 the t-test for the monthly returns of the dynamic strategy allows us to reject the hypothesis of a mean equal to zero in almost all the cases. Thus, the Sharpe ratio is clearly higher.
[Insert Table 4 about here]
We can see that the dynamic strategy had some success in avoiding negative returns. The shortfall probability, defined as the frequency of negative realised excess returns, ranges between 16 and 25 percent while the corresponding values for the static strategy ranges between 29 and 45 percent. Investors following such a dynamic strategy avoid the bond market for several months and earn zero.
If investors possess information on the variables and trade accordingly, the predicted bond excess returns leads to a right decision with a frequency between 57 22 The graphics are not reported in this paper. They are available from the authors, upon request. 23 See again Table 1. (Italy 1-3 years to maturity) and 72 percent (for Portugal and Spain all maturities). For most of the countries, this frequency is superior to 60 percent.
Although the results seem to indicate some outperformance of a dynamic strategy, it is important to question what happens if transactions costs are taken into account. In Table 5 we report the number of times that the dynamic strategy switches between the bond and cash markets during the period. We can observe that this simple investment strategy implies only a few transactions: about one or two times a year. So, transaction costs do not seem to have a significant impact on the performance of the dynamic strategy.
[Insert Table 5 about here]
As we mentioned previously we also conduct an out-of-sample analysis for the period January 1998 to December 2000. The results are reported in Table 6 . One can observe that they are not much different from those of the in-sample analysis. However, the difference between the two strategies is not so large as the considered short period is characterised by low bond market returns.
[Insert Table 6 about here]
Conclusions
In this paper we have analysed the usefulness of several information variables in predicting European bond market returns. We started by pointing out the motivations for the selected variables and then examined their predictive ability. The statistical problems of data mining and especially spurious regression received particular attention.
The results indicate that variables like term spread, IRW and a January dummy
give useful information to predict bond returns for different maturities. We have also considered other variables but, besides having some problems with correlations, they seem to add little in terms of explanatory power. Surprisingly, the DM yield spread does not seem to have predictive ability for the countries expected to participate in the EMU.
A puzzling result, is that, however this variable appears significant for the UK market! Investors using simple trading strategies, by exploiting this information, may have been able to obtain higher returns. Outperformance was observed for all the maturities subsectors, being more evident for long-term Government bonds. Consequently, this might also have important implications on issues such as market efficiency, asset pricing and portfolio performance evaluation. When we evaluate the performance of bond funds we should then take these implications into account. Indeed, recent research on conditional performance evaluation shows that portfolio managers can also enhance their returns by exploiting information contained on some public variables.
Table 1-Summary Statistics on Bond Market Excess Returns for the period February 1994 to December 2000
This table presents, in Panel A, the average monthly continuously compounded excess returns in local currency, expressed in percent per month, for the three maturity subsectors of the SalomonSmithBarney WGBI (1-3 years, 3-5 years and 5 or more years) and for the broad all maturities index, for each country. Also, it reports the standard deviation of these returns, the first-order autocorrelation, the T-test for the hypothesis of the mean=0 and the Jarque-Bera statistic, with the probability in parenthesis. Panel B and Panel C present, respectively, the cross-country correlations for each maturity subsector and for each country the correlation between the several maturity subsectors. 
Table 2 -Summary Statistics on the Predetermined Information Variables
In this table we report the mean, standard deviation and the first-order autocorrelation for each of the information variables for the period January 1994 to November 2000. The Term Spread is the difference between the yield on a long-term government bond and a short-term bond rate (or the 3-month interbank offered rate). The Real Bond Yield is the difference between the yield on the long-term government bond and the inflation rate. The DM spread is the difference between the yield on a domestic long-term government bond and the yield on an equivalent German bond. These three variables are in annual rates. IRW (inverse relative wealth) is the ratio between the exponentially weighted average of past real wealth and current wealth.
Note: For Portugal, the predetermined information variables are restricted to the period December 1994 to November 2000. 
Portugal

Table 3 -Regressions of Bond Market Excess Return on Lagged Information Variables
The dependent variable is the monthly continuously compounded excess returns on each country SalomonSmithBarney WGBI for the three maturity subsectors and for the broad all maturities index. Panel A refers to the WGBI 1-3 years to maturity, Panel B to the WGBI 3-5 years to maturity, Panel C to the WGBI 5 or more years to maturity and Panel D to the WGBI all maturities. Each panel presents the results for the simple regressions, for the multiple regressions including all the variables and for the multiple regressions excluding, respectively, the Real Bond Yield variable and both the Real Bond Yield and the DM spread variables. Term Spread, Real Bond Yield, IRW and DM spread as defined in Table 2 . All these variables are stochastically detrended (by subtracting a 12-month moving average) and mean zero variables. Jd is the dummy for the month of January. The coefficients and the t-statistics for each of the variables are presented (standard errors are heteroskedasticity and autocorrelation adjusted following Newey and West (1987) ). R 2 (adj) is the in-sample adjusted coefficient of determination, expressed in percent. "Joint significance" is the probability for the chi-square statistic of the Wald test for the restriction that all variables have a coefficient equal to zero. Out-of-sample is the R 2 (adj) for the regression of the realised excess returns over the period January 1998 to December 2000 on the forecasted excess returns (rolling one-step ahead forecasts). This table compares the in-sample performance of a passive and a dynamic bond investment strategy for each country and for each maturity subsector. Panel A reports the results of the passive strategy while Panel B presents the results of the dynamic strategy. The passive strategy involves always staying in bonds. The dynamic strategy involves buying one unit of the bond (market) if its predicted premium is positive and none of the bond if its predicted premium is negative. The expected bond risk premium is the fitted value from the regressions of realised bond market excess returns on term spread, IRW and the January dummy for the whole sample period. The table reports the annualised mean (in percentage) and standard deviation of the excess returns for each trading strategy, the T-test for the hypothesis of the monthly mean=0 (for the dynamic strategy), the annualised Sharpe ratio (the ratio of the mean and standard deviation), the shortfall frequency (observed frequency of negative excess returns) and, for the dynamic strategy, the frequency of forecasts with correct sign (observed frequency of predicting positive bond risk premiums when the realised premium is positive plus observed frequency of predicting negative bond risk premiums when the realised premium is negative). This table compares the out-of-sample performance of a passive and a dynamic bond investment strategy for each country and for each maturity subsector. Panel A reports the results of the passive strategy while Panel B presents the results of the dynamic strategy. The passive strategy involves always staying in bonds. The dynamic strategy involves buying one unit of the bond (market) if its predicted premium is positive and none of the bond if its predicted premium is negative. The expected bond risk premium is the fitted value from the rolling regressions of realised bond market excess returns on term spread, IRW and the January dummy (rolling one-step ahead forecasts) that begin in January 1998 and uses all the available historical information since February 1994. The table reports the annualised mean (in percentage) and standard deviation of the excess returns for each trading strategy, the T-test for the hypothesis of the monthly mean=0, the annualised Sharpe ratio (the ratio of the mean and standard deviation), the shortfall frequency (observed frequency of negative excess returns) and, for the dynamic strategy, the frequency of forecasts with correct sign (observed frequency of predicting positive bond risk premiums when the realised premium is positive plus observed frequency of predicting negative bond risk premiums when the realised premium is negative). Note: In the case of Portugal, the expected bond risk premium is the fitted value from the rolling regressions of realised bond market excess returns on term spread, IRW and the January dummy (rolling one-step ahead forecasts) that begin in January 1998 and uses all the available historical information since January 1995. 
